We are sad to report that Professor Jacob (Jack) Nachmias passed away on March 2, 2019. Nachmias was born in Athens, Greece on June 9, 1928. To escape the Nazis, he and his family came to the United States in 1939. He received his undergraduate degree from Cornell University and then an MA from Swarthmore College, where he worked with Hans Wallach and Wolfgang Kohler; his PhD in Psychology was from Harvard University. Nachmias spent the majority of his career as a Professor of Psychology at the University of Pennsylvania. He made fundamental contributions to our understanding of vision, most notably through the study of eye movements, the development of signal detection theory and forced-choice psychophysical methods, and the psychophysical characterization of spatialfrequency-selective visual channels. Nachmias' work was recognized by his election to the National Academy of Sciences and receipt of the Optical Society's Tillyer Award.
Faculty were generally not your friends at Harvard; the best you could hope for was they were not out to get you. However, the system did teach you to be self-reliant, a very valuable attribute. In the same vein was my experience doing my thesis research. I needed the optical bench that Floyd Ratliff was leaving behind. But Floyd warned me that as soon as he left, Smitty Stevens would appropriate it for his studies of brightness scaling. To avoid that, he suggested I dismantle it completely, put all the components on a shelf, and then reassemble it only after Stevens had failed to find it.
I won a National Institutes of Health (NIH) postdoctoral fellowship in 1955 and could have stayed on at Harvard, but chose instead to take it to University of Rochester, with Bob Boynton as my supervisor. The choice of Rochester was due to Floyd Ratliff. He got his Ph.D. at Brown University, and he arranged for me to spend a few summer months there in the lab of Lorrin Riggs. There I worked with Tom Cornsweet on measuring small eye movements. But I could not spend the two postdoctoral years there at Brown because my wife, Vivianne, was a medical student at Harvard, and there was no medical school at Brown at the time. Floyd arranged for me go to Rochester, under the nominal supervision of Bob Boynton, a classmate of his at Brown. So to the amazement of Vivianne's advisor, she opted to transfer to Rochester, which he considered a decidedly second-rate medical school. At Rochester, I set up a lab to measure small eye movements, scrounging equipment mostly discarded by the physics department across the way. I devised a system to simultaneously measure vertical and horizontal components of involuntary small eye movements made by an observer instructed to hold steady fixation. The system generated miles of records on 35 mm photographic paper. I spent the next few years measuring those records, which led to three JOSA papers (Nachmias 1959 (Nachmias , 1960 (Nachmias , 1961 .
My first academic appointment was Instructor of Psychology at Swarthmore in 1957. I did not collect any data there, but had the excellent mechanician, Otto Hebel, produce for me components for an optical bench system. I knew I could not stay at Swarthmore because the course I most wanted to teach, perception, was "owned" by Hans Wallach, who showed no inclination to share it. A summer at University of California, Berkeley working with Tom Cornsweet convinced me I had to go to a less confining environment.
I jumped at the chance to move to University of Pennsylvania in 1961. There I set up a proper vision lab of that era and had my first postdoc assistant, Robert (Bob) Steinman. On his own, Bob decided to measure small eye movements by a new method and spent the next few years trying to undermine the current interpretation of small eye movements during attempted steady fixation: I and others interpreted those as outputs of a feedback system designed to compensate for random fluctuations in the output of the oculomotor system. Because microsaccades could readily be measured, they were used to test properties of the system that kept the eye "on target," though the stabilized image experiments showed that this motion was also needed to counter neural adaptation. But surely there must also be "slow" components, which were harder to identify. On the other hand, Bob contended that microsaccades are merely noise that could, with effort, be suppressed.
When I arrived at Penn, the department was a hotbed of "mathematical psychology" as a result of a "coup" by Eugene Galanter and newly arrived Robert Bush and Duncan Luce. Most of the work in those days was writing and testing models of simple animal learning. But there was also interest in the proper characterization of psychophysical data. Elsewhere, Wilson Tanner and John Swets had applied Signal Detection Theory (SDT) to the performance of human observers in different psychophysical tasks. So several of my early publications at Penn were related to SDT: measurements of receiver operating curves (ROCs, tradeoffs between hits and false alarms in detecting a stimulus of fixed intensity under different "payoff" conditions or presentation probabilities) and psychometric functions (probability of detection as a function of stimulus intensity). Jacob Nachmias 17.3 Review in Advance first posted on July 5, 2019. (Changes may still occur before final publication.)
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Then a totally new research front opened for me at an Optical Society of America (OSA) meeting-I believe in 1966-when I heard an early version of the famous Campbell & Robson (1968) paper on "Application of Fourier analysis to the visibility of gratings." The published paper incorrectly assumes that I was the reviewer. Nevertheless, it gave me an opening for asking if I could spend my forthcoming sabbatical in Cambridge.
My family and I sailed for England the morning after the police riot in Chicago. That year proved to be the most important in my own and my wife's careers. Based on work that year, she published a famous paper with Hugh Huxley , and I several in the Journal of Physiology and JOSA, with several coauthors (Blakemore et al. 1970 , Blakemore & Nachmias 1971 , Sachs et al. 1971 . I spent much time in Fergus Campbell's lab, which resulted in one joint publication (Campbell et al. 1970 ). However, to Fergus's displeasure, I also worked with Colin Blakemore, who now had his own psychophysical lab, and in John Robson's lab with Murray B. Sachs, who had come to do electrophysiology with John. But while John did that sort of thing in the lab of Christina Enroth-Cugell, he never got around to doing it in Cambridge. So Murray and I did some psychophysics to find out how a grating consisting of two sinusoidal components was detected (Sachs et al. 1971) . While the interpretation of those results and related ones in a paper with Norma Graham (Graham & Nachmias 1971 ) could be challenged (and were, notably by Don Kelly, from Stanford Research Institute), the data themselves, expressed as frequency-of-seeing functions, stood on their own. However, the earlier results in the papers with Colin Blakemore (Blakemore et al. 1970 , Blakemore & Nachmias 1971 . I could never replicate with frequencyof-seeing methods. The earlier results were based on the standard psychophysical method used in Cambridge at the time: the method of adjustment, with the investigator often serving as the sole observer. Back at Penn, I did research in that vein for several years, mostly with graduate students (Norma Graham, Andrew Watson, and David Field). I eventually became convinced that the study of pattern-specific circuits in the visual cortex (channels-to use an odd term) by psychophysical methods alone had reached a dead end. So in my last few years in the lab, I studied an entirely different topic, namely, discrimination of metric properties of two-dimensional visual figures (Nachmias 2011 ).
TRANSCRIBED CONVERSATION, MAY 17, 2018
Tony Movshon: This is David Brainard, Brian Wandell, Tony Movshon, and Jack Nachmias. Jack Nachmias: Where did you want to begin? I'm remembering that we came through Berkeley a few times because an old colleague of Vivianne [Nachmias' ] was there. He became Vice Provost. We stayed at the Faculty Club. 
Brian Wandell:
There's a topic I wanted to hear from you about. I normally thought of Westheimer as a kind of guy who, I would imagine, had a black field somewhere and you put a little light into it and he'd measure how the light would spread. And he would think about photons. And I was thinking there was this transition from that era when people would just imagine vision as "we'll count every photon" to an era that you really opened up. You would look at these 17. 4 Nachmias et al.
Review in Advance first posted on July 5, 2019. (Changes may still occur before final publication.) Brian Wandell: So you were very familiar with the signal-detection method. And that was something that, when you showed up in Cambridge, you started telling them about? Jack Nachmias: Little by little it crept in, but at the time I was there it was considered a waste of time.
Tony Movshon: I was an undergraduate there doing a project. I did my final-year undergraduate project following on from things you'd done with Colin. It was much easier to measure things with the method of adjustment. It took longer to do it the other way. Jack Nachmias: Colin Blakemore, yes. That whole episode was exciting.
Tony Movshon:
Yeah, that sounded like fun. I was aware of you but I'm not sure we ever overlapped in the lab. Jack Nachmias: But you know I published two papers with Blakemore, which were based on that psychophysics. They were a little disappointing to me in the end, because when I came back here, I tried to replicate some of those findings. That sharp tuning curve and all that. I couldn't get them.
Tony Movshon: I remember well because I was able to replicate and extend one of them on orientation tuning. But it was also with method of adjustment. I never made the mistake of going back and trying to replicate it with another method. Let's name a few names. There were a number of people you had to convince about this, including Fergus Campbell, Colin Blakemore, John Robson. Which of them did you find most receptive? Jack Nachmias: John Robson. Jack Nachmias: I suppose you could cast size and shape discrimination in neurophysiological terms, but that seemed a little silly. It seemed much better to just deal with the phenomena on the basis of the stimulus.
Tony Movshon: I remember you telling me that many years ago, which I took vaguely as a challenge. But a challenge that I never took up.
David Brainard:
As I recall, you were using a threshold approach to shape. You were particularly concerned with effects of judgments of area versus extent and aspect ratios, if I remember correctly.
Jack Nachmias: Right. Why were judgements of aspect ratios so much better than you might expect?
Tony Movshon:
A physiologist might argue that that's because you have mechanisms that encode shape, which are part of the nature of visual processing, but mechanisms that encode size are incidental.
Jack Nachmias:
True, but again, that's simply describing that phenomenon.
Tony Movshon:
But a physiologist could actually try to measure it. They might be foolish to do so, but they might try anyway.
Brian Wandell:
There are many reasons to do perception that have to do with behavior, and movies, displays, cameras, and so forth. And there are reasons that have to do with physiology. Both of those threads have been there from the beginning. In the earliest days, the connection to physiology was there from [Hermann von] Helmholtz, and also the connection to applications. The connection to applications was there from the International Commission on Illumination (CIE) and from the earliest days. It seemed to me that, at one point, around the time of your channels work, the importance of neuroscience connections just got bigger and bigger and bigger.
Tony Movshon:
My experience, Jack, and I'd be interested to know if it matches yours in any way, was that, in Cambridge, the tradition was always… it was understood that perceptual measurements were a way of accessing physiological facts, right? Jack Nachmias: Absolutely. In fact, it used to be called dry physiology, in contrast to wet physiology.
Tony Movshon: Right. Exactly, so people like Giles Brindley and others like that.
David Brainard:
The other thing we haven't talked about is the early developments in signal detection that you were involved with. Jack Nachmias: I was involved very early indeed because at Harvard, this was something that [ John] Swets and [Wilson] Tanner and other people there were doing. It was considered rather kooky. I was very interested in it. Here's a case in which Horace Barlow, though he didn't credit signal detection theory, actually elevated the false alarm rate to something other than a guess, which is the key issue if you're thinking of signal detection theory. He did an experiment in which he asked observers to use two different criteria and showed that the two psychometric functions are not simply scaled upward at the lower end, but they're rather shifted.
David Brainard: Do you think he was aware of the signal detection theory work, or did he just come upon this de novo?
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